In 2002, the U.S. Department of Labor and the Small Business Administration implemented Project GATE, an experimental demonstration program designed to provide free selfemployment assistance to individuals interested in starting their own business. This paper uses data from Project GATE to examine the efficacy of public self-employment training programs in the modern U.S. economy. Our analyses show that GATE led to significant improvements in the post-training outcomes of treatment group participants who were unemployed at the time of application. Particularly, GATE had a significant positive impact on new business starts and sustainability for unemployed participants five years after random assignment. For those who were unemployed at random assignment, GATE also led to higher employment likelihood and higher total earnings five years after random assignment. GATE had no impact, however, for participants who were employed, self-employed, or out of the labor force at the time of application.
Introduction
Self-employment has historically been an attractive option for American workers. At the start of the 21 st century, about 12% of employed workers in the U.S. were self-employed. 1 In 2004, the median income of self-employed workers was 35% higher than the median income of salary workers, while the family worth of the self-employed was five times larger than that of salary workers (Bucks et al., 2006) . Besides the potential individual gains, self-employment also contributes at the macroeconomic level. According to the U.S. Census Bureau, new businesses created an average of 3.0 jobs in 2005, compared to an average of 1.9 jobs for existing businesses. So, the successful pursuit of self-employment is important since it provides an attractive alternative to salary employment (Bates, 1997; Kwansa, 1998; Glocker and Steiner, 2007) and also contributes to the overall growth of the U.S. economy (Bregger, 1996; Reynolds and White, 1997; Acs, 1999; Minniti and Bygrave, 2004; Davies et al., 2008) .
Aspiring business owners may be willing to work hard and invest a substantial portion of their time in starting their own business, but face numerous obstacles in their efforts to successfully pursue self-employment. Some of the most important obstacles may be lack of business background and expertise (Hout and Rosen, 2000; Dunn and Holtz-Eakin, 2000; Fairlie and Robb, 2007) and lack of access to credit (Blanchflower et al., 2003; Cavalluzzo and Wolken, 2005 ). These problems may be responsible for the high failure rate of new businesses within the first two years of operation (Dennis, 1999; Lowrey, 2009 ).
Because of the importance of small businesses in the U.S. economy, supporting selfemployment has received a lot of attention from policymakers in the past 20 years. At the 1 Source: American Community Survey, 2000-2008.
Are Self-Employment Training Programs Effective? 2 Evidence from Project GATE beginning of the 1990s, the U.S. Department of Labor (DOL) funded two self-employment demonstration programs; the Washington Self-Employment and Enterprise Development and the Massachusetts Self-Employment Demonstration. The goal of those programs was to explore if self-employment training programs were a viable policy tool for promoting the reemployment of unemployed workers through the creation of small businesses. Both programs were found to be effective in assisting participants start their own business (Benus et al., 1995) . With the passage of the North America Free Trade Agreement Implementation Act in 1993, Congress authorized states to establish self-employment assistance (SEA) programs targeting unemployed workers for a 5-year period. This led to the implementation of a number of SEA programs, including those in Maine, New Jersey, and New York (Kosanovich et al., 2002) . The early SEA programs were considered generally effective, prompting Congress to permanently authorize such programs for the unemployed (Vroman, 1997) . Pennsylvania, Minnesota, and Maine, was to evaluate the impact of offering free selfemployment training services to all individuals interested in starting or expanding their own business. Project GATE was specifically designed as an experimental program so that its effectiveness could be adequately determined. All applicants were randomly assigned to the treatment or to the control group and their post-training outcomes were documented in three follow-up surveys, which were conducted 6, 18, and 60 months after random assignment (Benus et al., 2008 , Benus et al., 2009 ).
Are Self-Employment Training Programs Effective? 3 Evidence from Project GATE Project GATE's design provides a unique opportunity to examine the effectiveness of selfemployment programs in the modern U.S. economy. In addition, GATE differs from the early 1990s demonstration programs and the SEA programs (which specifically targeted the unemployed) in that it served all interested applicants, regardless of their employment status.
Previous research suggests that the unemployed may be more motivated than their peers to pursue self-employment since they view self-employment as an alternative to salary employment or as a way to avoid labor market discrimination (Sowell, 1981; Meager, 1992; Bates 1997; Rissman, 2003; Glocker and Steiner, 2007) . It is possible, therefore, that self-employment programs may be more effective for the unemployed than for other individuals. Project GATE provides an opportunity to examine if self-employment training programs have a heterogeneous treatment effect, by employment status. This paper uses Project GATE program data to answer questions relating to the effectiveness of self-employment training programs in the modern U.S. economy. Do self-employment training programs have a significant impact on the post-training outcomes of participants? Are such programs more effective for the unemployed? What should be the focus of future selfemployment training programs?
The paper is organized as follows. Section 1 provides an overview of Project GATE, including a description of the baseline characteristics of applicants. Section 2 presents the posttraining outcomes of GATE participants in the treatment and in the control group based on their responses in the three follow-up surveys, conducted 6, 18, and 60 months after random assignment. These outcomes include: likelihood of starting a new business; likelihood of sustaining a new business; self-employment likelihood; employment likelihood; and earnings. A Are Self-Employment Training Programs Effective? 4 Evidence from Project GATE comparison of treatment-control outcome means shows that treatment group participants had significantly better post-training outcomes than their control group peers.
Section 3 uses regression models to estimate the average GATE treatment effect controlling for treatment-control group differences in observed characteristics that may have occurred by chance. In addition, we examine whether GATE had a heterogeneous impact on participants, by employment status. Our analyses show that GATE led to substantial improvements in the posttraining outcomes of participants who were unemployed at the time of application, but had no impact on other participants. Finally, we provide a summary of our findings and discuss their policy implications.
Project GATE Overview
In their efforts to promote self-employment and create jobs during a period of relatively slow To participate in Project GATE, all applicants were required to complete an application form which requested information on their demographic background, employment status, and selfemployment experience. Applicants were also asked to provide information on their personal Are Self-Employment Training Programs Effective? 5 Evidence from Project GATE circumstances, particularly regarding their finances (e.g., credit history, household income).
Upon application, applicants were randomly assigned to the treatment or to the control group.
Those in the treatment group were offered an initial assessment of their individual business needs and were then referred to a wide array of self-employment services. These included classes, workshops, and seminars that aimed to assist them in understanding all the different aspects of starting and operating a business. Moreover, individual business counseling was offered where participants had the opportunity to discuss their business idea, receive help in producing or improving their business plan, and identify ways to address their individual business needs. In addition, treatment group participants were offered assistance in securing financing for their business, either through the SBA MicroLoan program or through other sources. These services were provided by the SBA's Small Business Development Centers and by nonprofit communitybased organizations. In contrast, those in the control group were offered none of the available services under Project GATE.
To document the post-training outcomes of Project GATE applicants, there were three follow-up surveys, Wave 1, Wave 2, and Wave 3, conducted about 6, 18, and 60 months after random assignment, respectively. As Table 1 shows, there were a total of 4,198 GATE applicants, of whom 2,095 (or 50%) were assigned in the treatment group and 2,093 (or 50%) in the control group. of all applicants, as did Maine, while only 5% of applicants were in rural Minnesota. Notably, there were only slightly more male than female applicants and, while the majority of applicants were white, there was also great interest in GATE participation by blacks. About two thirds of all applicants were between the ages of 35-55, while only a quarter had a high school diploma or less. The high survey response rates resulted in mostly similar proportions of applicants by GATE site and by baseline characteristic in the three follow-up surveys. Table 3 shows about half the applicants were unemployed at the time of application, that is, they did not have a salary job and reported they were actively looking for a job at that time. 3 The remaining applicants were employed in a salary job (28%), were self-employed (13%), or were not in the labor force (9%). 4 As Table 3 shows, 37% of applicants reported having prior selfemployment experience (Ever Self-Employed), while 23% already had a completed business plan at the time of application (Business Plan). Nearly half the GATE applicants had a poor credit history score either because they lacked credit history or because they had a bad credit history record (Bad/No Credit History). About 45% of applicants had relatives supporting their family Evidence from Project GATE while they were pursuing self-employment (Family Support). Finally, 51% of applicants had annual household income of $25,000 or higher but less than $75,000 (Income:
while 35% had income of less than $25,000 (Income: <$25K). Notably, the distribution of employment characteristics, self-employment experience, and personal finances of respondents in the follow-up surveys was similar to that of all GATE applicants.
Post-Training Outcomes of GATE Applicants
GATE applicants reported their post-training outcomes in the three follow-up surveys, Table 4 presents the sample means of these outcomes for treatment and for control group participants, as well as a treatment-control means comparison. In general, treatment group participants had significantly higher post-training outcomes than their control group peers. In particular, 20.8% of treatment group and 15.5% of control group participants started a new business between random assignment and Wave 1. The difference was 5.3 percentage points and significant at the 1% level, indicating that participants in the treatment were more likely than their peers to start a new business within 6 months of random assignment. Similarly, treatment group participants were significantly more likely than others to start a new business by Wave 2 and by Wave 3.
Are Self-Employment Training Programs Effective? 8 Evidence from Project GATE New business sustainability was higher among treatment group than among control group participants. As Table 4 shows, 20.0% of the treated started a business by Wave 1 that was still in operation at the time of the Wave 1 survey, compared to 14.8% of those in the control group; the difference is 5.2 percentage points and significant at the 1% level. Similarly, the treated were more likely than others to start a new business by Wave 1 and sustain it 18 months and 60 months after random assignment. Treatment group participants were also significantly more likely than their control group peers to be self-employed at Wave 1, but equally likely to be selfemployed at Wave 2 and at Wave 3.
5 Furthermore, the employment likelihood was higher among treatment group than among control group participants at Wave 1 but statistically equal at Waves 2 and 3.
In addition to the above outcomes, participants were also asked to provide information on their earnings and family income. Table 5 presents the average earnings of treatment and control group participants, as reported in the follow-up surveys. There was no statistically significant difference between treatment and control group participants in the total self-employment earnings at Wave 1 and Wave 2, but at Wave 3, treatment group participants had $1,179 higher self-employment earnings than their peers. The remaining earnings variables -total earnings (self-employment earnings plus labor earnings) and household income -were statistically equal between treatment and control group participants.
The numbers in Tables 4 and 5 indicate that GATE may have had a significant impact on the post-training outcomes of participants. In the following section, we estimate GATE's impact on these outcomes using regression models to adjust for differences in participant characteristics between the treatment and the control group that may have occurred by chance. The analysis that Evidence from Project GATE follows will eliminate any disparities between the treatment and the control group outcomes that may have occurred as a result of differences in observable characteristics. Our regression analysis will also serve an additional purpose; it will enable us to test if there was a heterogeneous treatment effect, by employment status.
Regression-Adjusted Treatment Effects
In this section, we estimate the GATE treatment effect 6 on the aforementioned post-training outcomes and test whether there was a heterogeneous impact by employment status at the time of application. We do this by using the following regression model:
The dependent variable in the above model is the post-training outcome for participant i ( i Y ), while i T is a dummy indicating if participant i was in the treatment group. To adjust for differences in observed characteristics between the treatment and the control group, the regression model includes all available demographics, self-employment experience, and personal finance characteristics of participant i ( i X ), as shown in Tables 2 and 3 . impact on participants who were unemployed, self-employed, or not in the labor force at the time Evidence from Project GATE of application. The above model is estimated using weighted linear least squares, using weights that adjust for survey non-response between treatment and control group participants. Because GATE had a significant impact on new business starts and sustainability for unemployed participants, we would expect that it also positively affected their self-employment
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11 Evidence from Project GATE likelihood. As Table 8 shows, GATE had no impact on the self-employment likelihood of employed participants, while the treatment interaction effect for the unemployed was positive and significant at Wave 1 and at Wave 2. Finally, as Table 9 shows, none of the baseline and interaction treatment effects were significant when the dependent variable is the likelihood of employment at the time of each survey.
These analyses show that GATE significantly improved the self-employment outcomes of the unemployed, but had no significant effect on the outcomes of the remaining participants.
Using the regression results from Tables 6-9, we construct GATE's treatment effect on each outcome for the unemployed, by taking the sum of the baseline treatment effect and the treatment interaction effect for the unemployed. Then, to assess the magnitude of the program's impact on the post-training outcomes of the unemployed, we compare the GATE treatment effect on each outcome with the control group mean for the unemployed.
As Table 10 shows, the average GATE treatment effect on the likelihood of starting a new business for the unemployed is 9.6 percentage points and is significant at the 1% level.
7 Table 10 also shows that 16.6% of unemployed participants in the control group started a new business by Wave 1. Comparing the treatment effect for the unemployed to their control group mean shows that, by Wave 1, GATE increased new business starts for unemployed participants by 58%. The results reported in Table 10 also show that GATE significantly increased new business starts by Wave 2 (+23%) and by Wave 3 (+11%) for unemployed participants.
GATE also led to significant improvements in new business sustainability among the unemployed. In particular, GATE led to an increase in the likelihood of starting a new business within 6 months of random assignment that was still in operation at Wave 1 by 58%. The Evidence from Project GATE positive impact of GATE on new business sustainability was maintained even 18 months (+52%) and 60 months (+53%) after random assignment. So, GATE led to a significant increase in new business starts among the unemployed within 6 months of random assignment, but it also doubled the likelihood of sustaining those businesses long after random assignment.
Partly due to these effects, GATE also significantly affected the likelihood of selfemployment among unemployed participants. As Table 10 shows, the unemployed in the treatment group were 33% and 16% more likely than their peers to be self-employed, 6 and 18 months following random assignment. There was no effect, however, on the likelihood of selfemployment at Wave 3. Table 10 also shows that GATE increased the likelihood of being employed at Wave 1 by 10% among unemployed participants, but had no impact on employment at Waves 2 and 3. This indicates that GATE had a significant short-term effect in assisting unemployed participants return to employment either through a salary job or through selfemployment.
The regression results in Tables 6-8 also show there were important differences in the posttraining self-employment outcomes of participants, regardless of their treatment/control group status. Male participants were more likely than female participants to start a new business, sustain their new business, and be self-employed within 6 months of random assignment. These differences, however, did not persist in the subsequent surveys. Black and other race applicants were also significantly less likely than whites to start a new business following random assignment and sustain that business. In fact, these differences in some cases persisted even 60 months after random assignment. These results confirm the findings of previous research on the important differences in self-employment participation and success by gender (e.g., Boden,
13 Evidence from Project GATE 1989; Carr, 1996; Carter, 2000) and by race (e.g., Fairlie and Meyer, 1996; Fairlie, 1999; Fairlie and Robb, 2007) .
The parameters of some of the remaining characteristics are also of interest. Participants who had a completed business plan at the time of application were more likely to start a new business by Waves 1 and 2, while they were also more likely to sustain their new business even 60 months after random assignment. Those with self-employment experience were more likely to start a new business than their peers, but were equally likely to sustain that business.
8 These results confirm the findings of previous work that individuals with a self-employment background are more likely to be successful in pursuing self-employment. Participants with a bad or no credit history were less likely than their peers to start a new business, start a new business and sustain it, and be self-employed. Moreover, those with low family income had lower self-employment likelihood and were less likely to start and sustain a new business after random assignment. The impact of a poor credit history and low income on self-employment persisted even five years after random assignment. These results are consistent with the conclusion of previous research that access to financing is an important deterrent to selfemployment participation and success.
GATE Impact on Participant Earnings
Using the same specification as above, we estimate GATE's impact on self-employment earnings, labor earnings, total earnings, and household income. Based on the regression results, which are available upon request, we constructed the average GATE treatment effect for Evidence from Project GATE unemployed participants on the earnings outcomes. 9 We then compare the GATE treatment effect with the control group means of these outcomes for unemployed participants -results are reported in Table 11 .
As Table 11 shows, GATE did not have a statistically significant impact on self-employment earnings for unemployed participants. It is noteworthy, though, that the treatment effect on selfemployment earnings increases with each follow-up survey, providing an indication that GATE may lead to improvements in self-employment earnings over time. In fact, our results show that GATE had a significantly positive impact on total earnings (i.e., self-employment earnings plus labor earnings) and on the total household income of unemployed participants at Wave 3 (60 months after random assignment). In particular, GATE led to 10% higher total earnings and to 9% higher household income for unemployed participants at Wave 3. These impacts, which are significant at the 10% level, provide evidence that GATE led to improved earnings in the longrun. Although the mechanism that led to higher overall earnings and household income is unknown, we can speculate that GATE helped the unemployed in the treatment group gain valuable knowledge and skills that they otherwise would not have the opportunity to learn.
Conclusion
Supporting self-employment through the public workforce development system has been a major focus of policymakers in the past 20 years. But following the success of early selfemployment training programs and the authorization of self-employment assistance (SEA) Our analyses show that Project GATE had a significant impact on the post-training outcomes of individuals who were unemployed at the time of application, but had no impact on others. In particular, GATE led to significantly higher likelihood of starting a new business for unemployed participants -this impact persisted even five years after random assignment.
Perhaps more importantly, GATE led to an increase in the likelihood of starting a new business soon after random assignment which was still in operation five years after random assignment by more than half. As a result, GATE led to significantly higher self-employment and employment likelihood for unemployed participants within 6 months of random assignment. Finally, although GATE did not lead to significant gains in self-employment earnings, there is evidence that
16 Evidence from Project GATE GATE led to a 10% increase in total earnings and household income for unemployed participants five years after random assignment.
The fact that GATE only had a significant impact on unemployed participants may not be very surprising. In fact, these findings are consistent with the idea that the unemployed are more motivated than their peers to pursue self-employment and, therefore, more likely to benefit from receiving self-employment assistance. Our results suggest that self-employment training programs, like Project GATE, are effective policy tools to assist unemployed workers who are interested in self-employment achieve their goals. On the other hand, such programs are not effective for individuals who are employed or out of the labor force. Based on our findings, we conclude that self-employment training programs that target unemployed workers interested in self-employment should be more widely adopted by states as part of their workforce development agenda. Assisting unemployed workers interested in self-employment may help them return to productive employment quickly, start successful new businesses, and contribute to the U.S. economy in the long run through the creation of new jobs. Evidence from Project GATE Note: The first column reports the regression-adjusted treatment effect for unemployed participants, with standard errors in parenthesis. The second column reports the control group mean for unemployed GATE participants. The third column reports the GATE impact on each outcome as a percentage of the control group mean.
